Comparative metabolism of the aza polynuclear aromatic hydrocarbon dibenz[a,h]acridine by recombinant human and rat cytochrome P450s.
To assess the role of human and rat cytochrome P450s in the metabolism of aza-polynuclear aromatic hydrocarbons (aza-PAHs) and to examine the influence of heterocyclic nitrogen on the metabolism of these chemicals, we have investigated the biotransformation of dibenz[a,h]acridine (DB[a,h]ACR), an aza-PAH with two nonidentical bay regions, by recombinant human cytochromes P450 1A1, 1B1, and 3A4 and rat P450 1A1. Among the three P450s, 1A1 was the most effective in metabolizing DB[a,h]ACR followed by 1B1 and 3A4. The major DB[a,h]ACR metabolites produced by human P450 1A1 and 1B1 were the dihydrodiols with a bay region double bond, namely, DB[a,h]ACR-3,4-diol and DB[a,h]ACR-10,11-diol (putative proximate carcinogen). P450 1A1 produced a higher proportion of DB[a,h]ACR-10,11-diol (derived from the benzo ring adjacent to the nitrogen) (44.7%) than of DB[a,h]ACR-3,4-diol (derived from benzo ring away from the nitrogen) (23.8%). In contrast, 1B1 produced a much greater proportion of 3,4-diol (54.7%) than of 10,11-diol (6.4%). These data indicate that (i) human P450 1A1 and 1B1 differ dramatically with respect to the regiospecific metabolism of DB[a,h]ACR, (ii) human P450 1A1 is substantially more active than human P450 1B1 in the metabolic activation of the aza-PAH to its 10,11-diol, and (iii) the presence of nitrogen influences the relative extent to which the two benzo ring diols with a bay region double bond are formed by human P450s 1A1 and 1B1. In contrast to human P450s 1A1 and 1B1, rat P450 1A1 showed no regioselectivity in the metabolism of DB[a,h]ACR producing nearly equal proportions of 10,11-diol and 3,4-diol. Despite significant differences in their regioselectivity, human P450 1A1 and 1B1 and rat P450 1A1 showed similar stereoselectivity in the metabolism of DB[a,h]ACR to its diols having a bay region double bond, producing primarily the R,R enantiomers (>94%). The data of these studies indicate that human and rat P450 1A1 differ in their regioselectivity in the metabolism of DB[a,h]ACR to its two benzo ring diols with a bay region double bond and consequently in their ability to metabolically activate the parent aza-PAH. However, human and rat P450 1A1 do not differ with respect to their stereoselectivity in the metabolism of DB[a,h]ACR to the diols.